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Correlations at Large Scale 

M.J. Pons-Borden'aQ, V.J. MartmezjJ 
B. Lopez-Marti 0, S. Paredes^ 

Abstract 

We show point processes generated in different ways and having 
different structure, presenting very similar power-law two-point cor- 
relation functions at small scales and quite different shapes at large 
scales. 

The two-point correlation function ^(r) measures the excess probability 
— with respect to a Poisson distribution — of, given a point of a process, 
finding another point at a distance r of the first one ([2]). It is well-known 
that £,{r), for the galaxy distribution, fits well a power law at small scales 
(r < 10/i~^Mpc). Here we analyze several point processes having similar 
power-law shapes at small scales, but different visual aspect. The differences 
are encapsulated in the behavior of the correlation function at large scales 
as well as in other statistical measures ([3]). The analyzed point processes 
are the following: 

1. COX. A segment Cox process has been produced by randomly scatter- 
ing segments of length I — 10/i~^Mpc with a density Xs = 0.0013 within a 
cube of side lOO/i^^ Mpc, and then randomly distributing points on the seg- 
ments with density A; — 0.76923 per unit length. An analytical expression 
for ^(r) depending on these parameters is known ([4]). 

2. VORONOI. We have considered the vertices of a Voronoi tessella- 
tion ([5]) constructed from a binomial field with 1500 nuclei. There are 
10085 vertices (events of the point process) within a cube of sidelength 
100\/2/i-iMpc. 

3. VIRGO. From a A-CDM N-body simulation of the Virgo Consortium, 
a sample of simulated galaxies has been constructed by the GIF project 
([1]). The sample contains N — 15445 galaxies within a cube of sidelength 
141.3/i-^Mpc. 

At small scale the behavior of ^(r) is very similar for the three clustering 
models — power-law functions with comparable exponents. The differences 
of the clustering properties of the three point processes are better appreci- 
ated at large scale. For the Cox process ^(r) = for r > Z whereas ^(r) for 
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Figure 1.1. Top: from loft to right, the COX, VORONOI and VIRGO point 
processes described in the text. Bottom: ^ for the three processes at small scales 
(left panel) and at large scales (right panel). 

the N-body simulation ^(r) approaches zero more graduaUy, taking place 
the first zero crossing at ~ 30/i~^Mpc. For the Voronoi vertices model, ^(r) 
behaves with damping oscillations around the zero value. 

We conclude by stressing that the behavior of ^ at large scales provide us 
with crucial information about the clustering properties of point processes 
presenting similar power-law shapes at small scales. Appropriate estimators 
had to be used to obtain this information, that can be complemented with 
other statistical measures ([3]). 
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